The Port of Rijeka is an important transport hub of international importance for the Republic of Croatia. With its geostrategic predispositions and increasingly strong appearance in transport sector, the Rijeka gateway is gaining more and more significance. As a key hub between the maritime and inland traffic systems, the Port of Rijeka encompasses a whole range of active and passive participants in process of creating port services. Positive economic effects of the port's traffic on its regional area are manifested through multiplicative effects arising from participation in port services. By calculating different multiplicative effects, it is possible to get a better insight into commercial-economic interconnection of port services providers within the Rijeka port system. This paper confirms that the revenues generated by the traffic of cargo and passengers achieve 3 to 10 times greater effect on the overall market, and directly or indirectly influence at least 0.15 % to at most 1.55 % of the national GDP.
Introduction
An international public port represents a traffic, commercial, industrial and goods-distribution hub which, according to the nature of its geostrategic and geo-traffic position, technologically and organizationally integrates maritime and inland traffic into a unique transport system. Considering that goods are common subject of activities of all the participants in the transport and economic system, all participants' functions in cargo traffic are determined by the demands of those goods, i.e. of the buyer or user of transport services. In such circumstances the port cannot be seen as a closed operative transport economic system, but solely as an integrating factor which, by its interactive operations, ensures a dynamic function and development of subordinate and supraordinate systems [1, 87] .
Therefore, the port's main activity is handling of cargo, which is reflected in the port enabling easier, safer and faster transport of goods and passengers between maritime and inland transport providers. To perform this activity, the port must satisfy certain requirements, such as adequate shipment capacity with regards to the port infrastructure, port superstructure and equipment i.e. mechanisation. In doing so, the port must have a good mainland connection with the hinterland, as well as good maritime connections. The port will achieve total affirmation and optimal operation of its traffic functions only if its capacity, the transport capacity of mainland infrastructure and the port's facade are coordinated and synchronised. If either one of those elements is not optimally dimensioned, it will create a bottleneck in flow of traffic and limit the traffic possibilities of others [2, 81] .
Port of Rijeka -an international generator of economic development
Today the Port of Rijeka is an important hub in the maritime traffic of central and east European countries. It is an integral part of the North Adriatic port system and it significantly contributes to the development of the Croatian economy. With the Republic of Croatia joining the European Union, the market position of the Port of Rijeka and Rijeka Gateway was put on a par with other competitive ports and gateways. Apart from that, the changes happening on a global level indicate an increasing reaffir-mation of the Mediterranean and the Adriatic in terms of maritime traffic, which for the Port of Rijeka means additional strengthening of its market position, especially regarding maritime trade between Europe and the Far East. The Port of Rijeka, like any other port, functions within a larger transport system. From the traffic point of view, the Port of Rijeka functions as an element within the Rijeka gateway system.
Key sides in the system of traffic infrastructure relevant to the transport of cargo and port activities are ports and relevant railway and road operators. The specific position of the Port of Rijeka is characterised by an absence of quality flat areas by the shore, which makes the development of port activities difficult and expensive. Besides the depth of the sea, it would be of utmost importance to base the gateway, in its development as a whole, on modern transport technologies and the most up-to-date technological solutions in planning the development of Rijeka and its wider surrounding area regarding traffic and traffic terminals, for the transport of passengers and especially for the transport of cargo. Delays in the construction of the Rijeka bypass, construction of the motorway between Zagreb and Rijeka, and reconstruction of the Rijeka railway junction have led to stagnation in the development of the traffic system of the Republic of Croatia, but also to stagnation in the development in the city of Rijeka, its port included. Considerably weaker railway and road connections to the Port of Rijeka, as well as insufficient poor-quality facilities on the mainland obstruct the development of the port. The system of the Port of Rijeka is also inappropriate connected with road and railway connections. Those connections are realised through the very city centre, which creates unfavourable relations between the City and the Port of Rijeka. This problem can be solved with a gradual development of the City and the Port of Rijeka as a whole, with functional integrations of developmental components of the port, terminals and city centre [3] .
In accordance with the Maritime Domain and Seaport Act, the Port of Rijeka is classified as a port of international economic importance for the Republic of Croatia, and as such it generates numerous positive effects for the national economy [4] . This is confirmed by many concessionaires of the Port of Rijeka Authority who perform various port and transport activities in the port area. Croatia's accession to the EU opened many possibilities in the port area, such as the elimination of the customs zone, better circulation of goods between Croatia and other EU countries, direct domestic and foreign investments, and most of all, connecting the European and Asian markets. In order for the Port of Rijeka to restore its former position on world market it is necessary to integrate all factors that have an influence and that benefit from port operations.
The Port of Rijeka Authority, together with their biggest concessionaire Port of Rijeka d.d., are facing a new challenge of realising strategic projects important for the city of Rijeka and fir the Republic of Croatia. Those are projects such as Gateway and Waterfront, extension of the warehouse-production zone Škrljevo, which is connected to national strategic projects such as the "Lowland Railway Rijeka-Zagreb", traffic-logistics centre "Miklavije" and extension of industrial zone Kukuljanovo [1] .
The port of Rijeka is a multi-purpose port which is manipulated with almost all types of cargo. is still mostly state-owned (83 %), while the other shareholders have individual shares of less than 2 %. It is constituted as a company whose main activity is performance of port operations: loading, unloading, transhipment, warehousing, transport of general cargo, timber, grain cargo, liquid and bulk cargo, cattle, bananas, citrus and other fruits, wheat, soy and other crops; docking and undocking ships on the Port of Rijeka as well as other economic activities such as servicing port mechanization, maintenance of substructure and superstructure, cargo anchorage, covering and insuring cargo and transport vehicles, using the substructure, superstructure and maritime objects [6] . In cooperation with other concessionaires and participants, it performs the transhipment of goods, warehousing, servicing of port mechanization, maintenance and usage of substructure and superstructure, cargo anchorage, covering and insuring of cargo, quality and quantity control etc. on eight specialized terminals [7] .
Analysis of the Port of Rijeka traffic
The total traffic of all dry cargo in the Port of Rijeka (Port of Rijeka d.d. and Adriatic Gate Container Terminal) in 2014 was 4.14 mil tons. This is an increase of 15 % compared to the previous year when 3,602,220 tons of cargo were transported. In 2014 Port of Rijeka d.d. had traffic of 2,773,000 tons of dry cargo, which represents an increase of 17 % compared to 2013.
Cargo traffic
In regards to the structure of cargo, the largest growth was recorded in the traffic of bulk cargo which increased by 70 %, and the traffic of timber which grew by 24 %. In this group of cargo, the biggest increase was recorded in the shipment of coal and iron ore on the Terminal for bulk cargo in Bakar, where 1.08 mil tons of iron ore, coal and cement were shipped. The high growth is a result of a new deal made in 2014 with an Austrian partner who had considerable cargo in the Port of Rijeka before the war, but was gone for years after that [8] .
In 2014 
Passenger traffic
Even though according to Jadrolinija d.d. more than 2 mil passengers were transported in 2014 in Rijeka waters, only 150,000 passengers refer to the Port of Rijeka. Additional ten thousand passengers came from cruise ships and other tourist sources. It is to be mentioned that shore line Rijeka-Split-Dubrovnik was cancelled in 2015, which will have an effect on the future indicators of passenger traffic.
Under the consideration that every line passenger paid a ticket at the average price of 50 kn, it is possible to get the amount of 7.5 mil kn of proceeds from passenger tickets. Even though that amount was surely exceeded, proceeds from vehicles will not be included in further figures, due to the cancellation of ro-ro passenger part of the service.
Multiplicative factors and effects of the traffic in the Port of Rijeka
In an economic context, the port functions as a multiplicative financial factor for all participants of business processes, direct or indirect, but also for the whole area of port activities. Multimodality of the traffic in seaports implies the crossing of many traffic sectors, involving a wide spectrum of participants, from those directly involved, such as transport, (un)loading and warehousing service providers, to those indirectly involved, such as administration bodies, supply and hospitality services, whose business depends on the existence of traffic between directly involved participants.
Methods and approach to the analysis of traffic multiplicative effects
A traffic multiplicative effect is the overall quantity of achieved revenue of all participants in the traffic. Participants can be direct or indirect, active or passive, and, depending on applied criteria, a wide spectrum of physical and legal entities can be considered a participant in traffic. Revenues of all participants coming directly from the traffic, but also after the realisation of cargo and passenger traffic, are considered traffic multiplicative effect revenues. This paper will include only direct traffic effects and participants, because an all-encompassing survey of all exact primary and secondary effects would require a multiannual research and participation of a large number of staff and participants. For that reason, the authors try to establish the real minimal direct multiplicative consequences which are realised in cargo and passenger traffic in the port. Only certain direct revenue achieved by the participants in linear traffic, without additional manipulations, storage charges, warehousing charges, fines, inspections etc. will be taken into consideration in the calculations. In principle, the authors will try to calculate the certain effect of the port traffic on the revenue achieved in its surroundings. Cargo traffic is considered the source of primary revenue, while a provider of port services is considered a primary participant. In the calculations, secondary direct participants in cargo traffic are direct revenues of other participants in the flow of traffic through the port transport system on an annual level, according to the data from 2014. It is possible to establish how many units of revenue are achieved by the whole surroundings due to a primary participant achieving revenue from the traffic of cargo and passengers.
Primary The category of other participants was added to the calculation; this category includes at least one more direct participant (agencies, sales, warehouse, additional fees, piloting, towage etc.) which wasn't taken into consideration alongside previously listed participants due to a lack of publicly available data. It was approximated that at least one additional activity or at least one additional participant which has a multiplicative effect on the surroundings was surely achieved for every twentieth ton or TEU or passenger. In the calculations this was justified as 5 % of direct revenues achieved up to that point. With the calculations it is possible to calculate the multiplicative factors (i.e. relation between the overall revenue and revenue of primary participants) arising from the traffic of certain cargo or passenger categories.
M = traf�ic multiplicative effects revenue primary participants revenue

Total multiplicative effects of the traffic in the
Port of Rijeka
If the overall multiplicative effects are viewed, the successful conduction of traffic in the multimodal port system generates three times greater multiplicative effect on the wider area (Table 3) . Regarding the table 3, it is evident that in 2014 the Port of Rijeka achieved at least 507.6mil kn of revenues and in doing so produced the overall multiplicated revenue of at least 1,618.0mil kn (M PortRijeka = 3.19), alongside other participants. The categories of traffic which achieved the highest multiplicative factors are container traffic (M cont = 6.54), cruise ship traffic (M cs = 5.97) and bulk cargo traffic (M bulk = 5.09). It is not redundant to once again mention that all calculations are approximate and done with the lowest possible values, and that the revenue of shipping companies is not included.
Theoretical multiplicative effects of the Port of Rijeka capacities
Calculated results and pertaining multiplicative effects comprise the cargo transported in the Port of Rijeka in 2014. However, with such cargo volume most capacities did not even nearly achieve their maximal or optimal annual results. The utilization of 60 -70 % of dynamic capacities on an annual level is considered optimal utilization of capacities. The following table (Table 4) shows the theoretical effects achievable at a maximal utilization of annual capacities of individual terminals with calculated minimal revenue per ton/TEU/passenger.
The effects shown in the previous table refer to utilization of all capacities of 100 %, which in practice isn't real, not is it organizationally or operatively feasible. Therefore, in the following calculations the authors took into consideration the optimal utilization levels of all individual annual capacities per terminals i.e. 70 % of their capacity. In accordance with that, Table 5 shows the maximal achievable revenue and optimal achievable revenue (at the level of 70 % of the annual port capacity result), as well as the multiplicative effects achievable in cases of maximal and optimal utilization of capacities.
It is visible from the table that, at optimal utilization of the Port of Rijeka existing capacities, the best results would be achieved by container, liquid and bulk cargo categories. It is possible to conclude that in case of an optimal 
Maximal achievable revenue (kn)
Terminal for general cargo 2,000,000 74.0 148,000,000
Terminal for bulk cargo 4,000,000 27.6 110,400,000
Terminal for crops 1,000,000 27.6 27,600,000
Terminal for liquid cargo 24,000,000 24.3 582,960,000
Terminal for timber 500,000 74.0 37,000,000
TEU Lowest revenue (kn/TEU)
Container Terminal Brajdica 600,000 688.7 413,220,000 utilization, the best results for the surroundings would be achieved by specialized and voluminous container traffic, voluminous bulk cargo traffic as well as tourist-oriented passenger traffic.
Portion of multiplicated revenue of the Port of Rijeka in the gross domestic product of the Republic of Croatia
The so far calculated data and results arise from the minimal approximations of all calculations done during the survey. If it`s take into consideration the variations of multiplicative factors in realistic frameworks, it could be said that the so far obtained data are sufficiently relevant for comparison in certain wider frameworks. The Port of Rijeka operations realised in 2014, according to the data from this paper, achieved multiple effects on its surroundings. In financial terms and by its operations it achieves at least:
of direct effects on its surroundings. In case of optimal utilization of capacities, that effect would be at least:
To the Republic of Croatia, the Port of Rijeka represents a port of international economic significance and as such, it has various positive effects on the national economy. A comparison on the level of the GDP of the Republic of Croatia shows that the Port of Rijeka, as an independent transport system, participates with at least 1.618 mld kn i.e. 0.15 % of the GDP. In case of an optimal utilization of port terminals that portion would be 0.40 % of the GDP.
In this paper it is repeatedly established from several aspects that the port has multiplicative effects on its surroundings. Every calculation took into consideration only the lowest values and only the direct effects, and it was established that the Port of Rijeka achieves them directly. If higher approximations has been taken into consideration in the existing calculations, and if the effects and a wider spectrum of secondary participants such as shipping companies' revenue, storage charges and fines, as well as tertiary participants i.e. traffic from the wages of physical participants, hospitality, shops, water consumption etc. has been taken into consideration, the multiplicative factor would surely reach the values of 8 or 10, depending on the size of activities taken into consideration. If it was previously established that the Port of Rijeka directly participates with at least 0.15 % in the GDP of the Republic of Croatia, then it is possible to establish the volume of economy it indirectly or consequently effects. If the multiplicative factor of 10 is taken into consideration as approximation of a wider spectrum of the total reach of primary and secondary participants' revenue, it would seem that with its direct and indirect connection, the Port of Rijeka has an effect on more than 1.55 % of the GDP.
In case of an optimal result of port capacities, the reach of influence on the GDP would be 2,83 %. For comparison purposes, on this scale the reach can be measured as a tenth of the GDP, which comprises tourism (17 %) as the most significant economic sector and the greatest contributor to the GDP, which is another proof of the Port of Rijeka's great influence on the economy of the Republic of Croatia.
Projection of the further development of the Traffic and Port Services
It is to be emphasised once again that all models in this paper in the context of calculation of multiplicative effects and factors are formed on the basis of public data, and are not precise enough for definite or absolute conclusions or calculations.
In reality, most tariffs are susceptible to corrections with the purpose of better competitiveness and cooperation on the market, and therefore, the proceeds arising from them could possibly be lower than anticipated in the paper. In spite of that, they can serve as an example of effects arising from the traffic achieved in the Port of Rijeka.
In the context of further development of Rijeka gateway and competitiveness on the market, it is necessary to develop infrastructural capacities of the port system and its hinterland, as well as the traffic connection with larger cities in its gravitational area. Even though the Port of Rijeka has all predispositions to become competitive on the market of North Adriatic ports, further breakthrough will not be possible without adequate mainland infrastructure and great road and railway capacities.
Conclusion
Ports have always been specific economic subjects which with their operations and services on the market had a developmental effect on their regions, as well as their national economies. If the fact that 90 % of the world trade is done by maritime routes is taken into consideration, it is possible to conclude that ports represent economic zones which drive the development. In accordance with all processed data used in this paper, and discoveries arising from them, it can be concluded that it has once again been confirmed that port transport systems are important factors in many transport routes. In the case of Rijeka gateway, it is clear that with time it is becoming more and more competitive and represented as a cargo route in the interest gravitational area. In that regard, the area of Northern Adriatic is achieving an increasing volume of activities, most of all due to its geostrategic advantages, but also due to the fact that North Adriatic ports are becoming technologically more and more advanced each year. When the Republic of Croatia joined the European Union, many bureaucratic and political barriers were eliminated. That opened a much bigger gravitational market for Rijeka gateway. With inclusion, functioning and development of infrastructure and services along the European corridor network, Rijeka gateway has witnessed many positive trends in the past few years. The Port of Rijeka acts as a hub of international economic and transport significance for the Republic of Croatia. It is important to mention that with the planned developments and upcoming investments, it is realistic to expect that in the future, Rijeka will establish itself as a respectable port of middle-far range within a larger system of North Adriatic ports. All port preconditions for such achievements have been satisfied, but the main obstructions on that path are still the weak railway capacities as well as the lack of space for extension of port areas. If those obstacles are removed or reduced, the possibilities and reach of the multiplicative influence of the Port of Rijeka would significantly surpass the levels defined in this paper.
